Abstract. The stability of a higher-order Hood-Taylor method for the approximation of the stationary Stokes equations using continuous piecewise polynomials of degree 3 to approximate velocities and continuous piecewise polynomials of degree 2 to approximate the pressure is proved. This result implies that the standard finite element method using these spaces satisfies a quasi-optimal error estimate. The technique used may also be applied to prove the stability of Hood-Taylor rectangular elements of arbitrary degree k for velocities and k-1 for pressure in eazh variable.
1. Introduction. The purpose of this note is to prove the stability of a higherorder Hood-Taylor method for the approximation of the stationary Stokes equations -Au+Vp--f in, divu-0 in, u=0 on0.
The original Hood-Taylor method, proposed in [6] , seeks to approximate the velocity u by continuous piecewise quadratic functions and the pressure p by continuous piecewise linear functions. The approximate problem has the standard form:
Find Uh e Vh C V (Hol()) 2 and Ph e Qh C Q {q e L2()" fn q dx 0} such that a(Uh, Vh)-(p, divvh)= (f, Vh) for all Vh E Vh, (div Uh, q) 0 for all qh Qh.
The first error analysis of this method was given by Bercovier and Pironneau [1] . Their approach was to show that the Hood-Taylor spaces satisfied the condition (1 1) sup fn div V h qh dx > "/llVqhllL2(g) for all qh e Qh, IlvhllL=( ) where /is a constant independent of the meshsize h. This is a modified form of the standard stability condition (1.2) sup f divvh qh dx > llqhlli2() for all qh [9] proved that if the modified stability condition (1.1) holds, then (1.2) also holds, thus fitting the analysis of this method into the standard theory.
The obvious first generalization of the Hood-Taylor method is to consider the case where Vh consists of continuous piecewise cubics and Qh consists of continuous piecewise quadratics. It is the purpose of this paper to show that this pair of spaces also satisfies the stability condition (1.2) and hence the quasi-optimal error estimate (1.3). The proof uses the ideas of [9] and [1] and follows the presentation in Brezzi and Fortin [3] for the original Hood-Taylor method. Another proof of the stability of the original method based on the macro element technique is given in [5] , and a proof of the main result of this paper based on the macro element technique has been contemporaneously given by Stenberg [8] . We note that for n _> 4 Scott and Vogelius [7] have shown that, except for some exceptional meshes, the combination of continuous piecewise polynomials of degree _< n for velocities and discontinous piecewise polynomials of degree _< n-1 for pressure satisfy the stability condition (1.2). In the final section of the paper, we discuss how the mesh restrictions they require may be weakened when continuous pressure elements are used.
In the next section, we state and prove a numerical integration formula which will be needed for the proof of our main result in 3. We shall use the standard notation that the subscript 0, gt applied to a norm denotes the norm in L2(gt) and the subscript 1, gt denotes the norm in Hl(gt). When the norm is applied to a vector, the corresponding vector norm is used. To see this, consider the checkerboard function which is locally of the form qh (X ll)(x /2) (X lk-)(y l)(y /2) (Y--/k-), where/1,/2,"" ,lk-1 are the internal Gauss-Lobatto quadrature points. An explicit analysis of the difficulties in the Q1 Q0 case may be found in [5] . 4 . Remarks on higher-order triangular Hood-Taylor methods. We close the paper with some remarks about triangular Hood-Taylor methods using the combination of continuous piecewise polynomials of degree _< n for velocities and continuous piecewise polynomials of degree _ n-1 for pressure, with n >_ 4. As mentioned previously, Scott and Vogelius have established stability in this range for the combination of continuous velocities and discontinuous pressures, under certain restrictions on the mesh. To describe their results, we recall their definition that a vertex is said to be singular if the edges meeting at that vertex fall on two straight lines. There are four types of such singular boundary vertices, shown in Fig. 3 of [7] . Following [7] The main result of [7] which is relevant to this paper is the following theorem (cf. Theorem 5.2 of [7] ). Finally, we remark that since for continuous pressures, the construction of a Vh for which Theorem 4.1 holds is not necessary to satisfy (1.2), it is possible that the hypothesis X(Th) can be further weakened.
